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Description 

[0001] The present invention relates to a valve appa- 
ratus and in particular to a valve apparatus useful in sys- 
tems for the sterile transfer of fluids. 
[0002] Validation and accountability are vital in most 
scientific industries and especially so in the pharmaceu- 
tical and biotechnological industries, A major challenge 
to these industries is the need to demonstrate accurately 
and reproducibly that sterility is achieved and maintained 
throughout production lines within a plant. This must be 
done in a mannerwhich meets the stringent requirements 
of regulatory bodies such as the United States FDA. Ac- 
ceptable standards can be difficult to be met when a sub- 
stance is transferred from one sterile location to another 
sterile location by non direct means. 
[0003] One current practice includes provides a hold- 
ing vessel into which substance can be transferred by 
means of a connecting valve. The holding vessel is trans- 
ferred to the second sterile location and the substance 
is then transferred from the holding vessel into the second 
sterile location via one or more connecting valves. The 
connecting valves and holding vessel can be sterilised 
using conventional techniques such as gas, radiation or 
steam sterilisation. However during connection of the 
connecting valve to the first sterile location, the external 
connecting surface of the connecting valve is exposed 
to the atmosphere and sterility of the valve is compro- 
mised. 

[0004] Alternative methods of substance transfer suf- 
fer from similar problems. 

[0005] For example, in the use of an autoclavable port, 
where a non-sterile male port is attached to an empty 
non-sterile bulk vessel prior to sterilization, the entire as- 
sembled apparatus is then sterilised by autoclaving. 
However, a major disadvantage of this technique is that 
the vessel must be empty before sterilisation. 
[0006] Alternatively, an irradiated port can be used, 
where a non-sterile male port is attached to an empty 
non-sterile disposable bag prior to sterilisation of the 
whole by irradiation. Again a major disadvantage asso- 
ciated with this system is that the bag must be empty 
before sterilisation. 

[0007] A further method of substance transfer involves 
connecting a transfer port to a vessel under aseptic con- 
ditions. With this method it is irrelevant whether or not 
the vessel is empty or filled. However despite the neces- 
sity to undertake these actions in a designated 'Grade A' 
zone, there is an increased risk of contamination due to 
the making and breaking of various connections. The 
mere fact that a 'Grade A' zone is required to complete 
these actions requires a significant financial investment 
by a company wishing to employ this technique, Another 
technique incorporates the use of a tube fuser. A sterile 
bulk vessel is attached to tubing emanating from a sterile 
port through a tube fuser. This technique is undesirable 
for numerous reasons including the restricted choice of 
tubing. This in turn limits the types of substance that can 



be transferred through the tubing. It is also undesirable 
to use wetted tubing. Furthermore there is also a potential 
risk of cross-contamination and re-contamination, US- 
B1 -6,354,466 (Karpisek) describes adeviceforattaching 

5 to a surface of aplastics liner bag. The device has a body 
with athrough bore in which a plunger member is housed. 
The plunger is moveable by a crankshaft pivotally mount- 
ed across the through bore. One end of the plunger has 
a head portion with a plurality of teeth arranged around 

10 its circumference. On movement of the plunger the head 
approaches the wall of the liner bag and the teeth shear 
out a circle from the wall of the bag to provide an opening 
for passage of fluid. 

[0008] Despite the numerous attempts to find a sterile 
is method of substance transfer none have been wholly 
successful. In all of the above techniques the sterility of 
the port or valve used to transfer the substance from one 
vessel to another is compromised during the connection 
process or is susceptible to contamination. This is unde- 
nt* sirable and leads to problems when validating a product. 
[0009] Piston-operated valves for the above applica- 
tions are known. These act by moving a piston up and 
down or sliding over and back within an apertured hous- 
ing so as to cover or uncover the fluid communication 
25 apertures of the housing. O-ring seals are provided for 
sealing between the open and closed valve positions. 
Such valves therefore have slots for receiving the O-rings 
and the difficulties of assuring that these slots and the 
spaces about them are not subject to contamination 
30 render them questionable for use in sterile transfer sys- 
tems. 

[0010] It is an object of the present invention to seek 

to alleviate the aforementioned problems. 

[0011] Accordingly, the present invention provides a 

35 valve as defined in claim 1 . This valve comprises a body 
having first and second open ends and a passageway 
for fluid between the ends, the first end including a cou- 
pling means for sealingly connecting the body about an 
opening of an external device and a seal blocking the 

40 open area of the first end which in use is placeable in 
register with the opening of the external device, the valve 
further including a seal displacement means movable 
within the body so as to interrupt the seal permitting fluid 
to pass along the passageway between the ends, the 

45 coupling means and seal presenting an external sterilis- 
able mating surface for sealingly mating with a mating 
surface about the opening in the external device wherein 
the valve comprises an actuation means for moving the 
displacement means between a ready state in which the 

so seal is intact and the valve is closed and a deployed state 
in which the seal is broken and moved with the displace- 
ment means away from the mating surface so that the 
valve is open, the actuation means being engaged with 
the displacement means and with the body so that the 

55 displacement means moves longitudinally relative to the 

[0012] In a preferred arrangement the seal is formed 
integrally with the coupling means at the sterilisable ex- 



2 



3 



EP 1 499 382 B1 



ternal surface. Ideally, a junction is provided between the 
coupling means and the seal and comprises at least one 
weakened fracture line so that when the displacement 
means moves within the body it breaks the seal along at 
least a portion of the at least one fracture line. Preferably, 
the junction orfracture line comprises an area of reduced 
thickness of the mating surface. Ideally, the fracture line 
is endless and encloses the seal, which may be punched 
or stamped out of the coupling means or torn free there- 
from. In a particularly preferred arrangement the fracture 
line is in the shape of a circle and the seal is disc-shaped, 
and when-the displacement-means is-moved, it causes 
the disc shaped seal to be displaced from its position 
blocking the opening of the first end. 
[0013] The displacement means may be arranged to 
break the seal by gripping it and withdrawing the seal or 
a portion of it away from the mating surface. For this 
purpose, mutually engageable gripping means are ide- 
ally provided on the seal and displacement means, 
Therefore the displacement means is moveable within 
the body of the valve in a direction from the first end 
toward the second end so that on movement of the dis- 
placement means, the gripped seal is broken free from 
the coupling means and withdrawn into the interior of the 
body. 

[001 4] Ideally, the gripping means include at least one 
finger element projecting into the valve interior from the 
innersurface of the seal and a receiver element provided 
on the displacement means for securely receiving and 
retaining the finger element. One suitable arrangement 
provides a plurality of fingers which are shaped to snap- 
fit onto a retaining portion of the displacement means. 
[0015] The displacement means may conveniently 
comprise a piston. Most conveniently the piston is hollow 
and has an open end comprising the second open end 
of the valve body. 

[0016] Ideally, the coupling means includes an up- 
standing cylindrical portion within which the piston 
moves. Conveniently, the piston is disposed within the 
cylindrical portion and one or more sealing means are 
positioned between the external surface of the piston and 
the internal surface of the cylindrical portion. This pro- 
vides an effective seal between the piston and the cylin- 
drical portion, preventing fluid from passing into or out of 
the area intermediate the piston and the cylindrical por- 
tion. Ideally, the piston sealing means comprises O-ring 
or mating sealing edges. Any other sealing mechanism 
know to a person skilled in the art can also be used. 
[001 7] One or more apertures are provided in the wall 
of the piston adjacent the seal so that fluid may pass 
between the interior of the piston and the first end via the 
or each aperture. 

[0018] In an advantageous arrangement, the base of 
the piston, close to the seal, includes a depending ring 
portion and the fingers projecting upwardly from the seal 
have projections at their tips which snap onto the ring to 
retain the seal and piston securely connected together. 
These fingers are preferably resiliently biased into the 



engaged position. As a further security measure, a plug 
may be provided to be receivable between the fingers so 
as to lock them into their position engaged with the piston. 
The ring portion ideally has a reduced external diameter 

5 compared to the external diameter of the base of the 
piston so that the passage of fluid to the interior of the 
piston after removal of the seal is facilitated. 
[0019] Advantageously, an actuation means is provid- 
ed for moving the piston between a ready state in which 

10 the seal is intact and the valve is closed and a deployed 
state in which the seal is broken and moved with the 
piston away from the mating surface into the cylindrical 
portion of the coupling means so that the valve Is open. 
[0020] Advantageously, the second end of the body is 

'5 attachable to a pipe, pipeloop, multiple pipe connections 
or vessel to or from which fluid is transferred. 
[0021] Advantageously, the seal may be provided ei- 
ther as a surface continuous with the coupling means at 
the entry side (first end) of the valve body or as an at- 

20 tachmentwhich is attachable to the entry side. Iftheseal 
is being provided as an attachment, it ideally has a shape 
that fits the entry side of the housing thereby providing a 
secure connection that prevents fluid from flowing into 
the valve. In oneconvenientarrangementthe attachment 

25 is in the shape of a disc. It may be formed and shaped 
to provide a secondary function of acting as a sealing 
washer between the valve and vessel to which it is cou- 
pled when the valve and vessel are secured together. 
Advantageously the seal is formed from an appropriate 

so plastics material such as polypropylene and may be coat- 
ed with a non-stick material such as Teflon™. The mate- 
rial of the seal is not limited to plastics materials and any 
suitable material known to a person skilled in the art can 
be used. Ideally the material selected will have received 

as approval for use in the pharmaceutical or biotechnolog- 
ical industries from an appropriate regulatory authority. 
Plastics, rubber, metal, foil and other seals, whether flex- 
ible and/or stretchable or not, are all contemplated to be 
useful within the scope of the invention. 

40 [0022] Advantageously, the actuation means include 
a handle operable by a user and a collar portion connect- 
ed to the cylindrical portion of the coupling means and 
to the piston for effecting relative movement between the 
cylindrical portion and the piston. Ideally, the piston and 

is gripped seal are withdrawn into the cylindrical portion of 
the coupling means as the actuator moves the piston 
from the ready (valve closed) state to the deployed (valve 
open) state. It is preferable for the actuation means to 
include a safety lock means for preventing undesired 

so such relative movement. Ideally the safety lock means 
comprises a tongue releasably engageable with the pis- 
ton for preventing movement from the ready state to the 
deployed state. The safety lock means prevents move- 
ment of the actuation means, however once released, 

ss the actuation means are free to activate the piston and 
rupture the seal. The actuation means and safety locking 
device are not limited to those described above and al- 
ternative suitable actuation means and/or safety lock 
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means may be selected. 

[0023] When the handle is turned, the piston is driven 
by the actuator collar to move in a direction away from 
the seal location at the first end (or entry side) of the 
housing causing the seal to rupture and fluid to gain entry 
to the valve interior. As the piston moves in this direction, 
it pulls the attached seal with it so that the seal breaks 
along the fracture line and the seal is carried into the 
cylindrical portion. Fluid can then flow, via the apertures 
in the piston wall between the first and second (or entry 
and exit) ends of the valve. 

[0024] Stop means are provided for preventing the ac- 
tuator from moving in a reverse direction which would 
return the value from the deployed (open) state to the 
ready (closed) state. This has the advantage that the 
valve may not inadvertently or mischievously be returned 
to a closed state having previously been open and ac- 
cordingly, a user knows that when the valve is closed, it 
cannot have previously been compromised by an un- 
known opening. 

[0025] Usefully, visible or tactile indication means are 
provided on the valve for indicating to a user the position 
of the valve between the ready and deployed states. Fur- 
thermore, means are provided for moving the valve into 
an intermediate position between the ready and deployed 
states. In the intermediate position, the valve remains 
closed with the seal intact, but the lock which retains the 
valve closed has been released. Means are provided for 
retaining the valve in this intermediate condition and the 
indication means are useful for alerting the user to the 
fact that this intermediate condition is assumed. 
[0026] Advantageously, the valve can be provided as 
a single-use disposable valve or as a multi-use valve. 
[0027] Conveniently, a single-use disposable valve is 
fabricated from an appropriate plastics material, option- 
ally coated with a non-stick coating such as Teflon™. 
[0028] Advantageously a multi-use valve has compo- 
nent, parts which are fabricated from an appropriate 
heavy duty material such as stainless steel or the like. 
Ideally, in this case the seal is provided as a replaceable 
component and Is formed from an appropriate plastics 
material optionally coated with silicon or other non-stick 
material such as Teflon™ or as a metal, foil, rubber or 
other membrane. The seal can be used one or more times 
depending on its nature and provided that the integrity 
of the seal per se is not compromised on opening the 
valve. After each use the seal is removed and cleaned 
or replaced, the valve is cleaned and the new or cleaned 
unbroken seal is inserted into the appropriate position. If 
the same seal is used several times, it is preferable that 
it be discarded after about five uses and replaced with a 
new seal, in order to maintain the integrity of the system. 
Obviously, if the seal is of the type which is punctured 
when the piston drives through it, then it will have to be 
replaced for each use. 

[0029] The materials of the valve are selected so that 
the valve can be sterilised using suitable techniques 
known in the art, such as gamma ray, ethylene oxide gas 



or steam sterilisation, prior to use. 
[0030] The valve is supplied sterile and packed. This 
package may include other components to be used in a 
sterile transfer process. In order to use it, the package is 

s opened and the valve is removed, causing the mating 
surface at the first (entry side) end to become contami- 
nated. This external surface is connected by the coupling 
means to an external line or vessel so that the valve first 
end opening and the opening to the interior of the line or 

10 vessel are in register, with the seal closing the space 
between them. The contaminated external surfaces of 
the seal is then steam sterilised together with the interior 
of the line orvessel. Thereafter, the valve may be opened. 
[0031 ] Once the contaminated external face of the seal 

'5 has been resterilised, the lock means of the actuator is 
released and the actuation means is operated to cause 
the piston to break the seal enabling fluid flow between 
the vessel and the valve, Obviously, the other, second, 
open end of the valve will also be connected to a vessel 

so or pipe or the like before opening the valve. 

[0032] It will be appreciated that the safety lock pre- 
vents undesired movement of the actuation means. Ac- 
cordingly, this lock acts as a warning indicator to a user. 
If the lock device is engaged while the valve is being 

25 attached to the opening of the vessel and/or pipe and 
remains locked while the sealed entry side of the valve 
is being resterilised, the user knows definitively that the 
seal is intact and sterility of the valve Is uncompromised. 
However, if the safety lock is released during the same 

30 period, the user knows immediately that the seal may 
have ruptured and sterility of the valve may be compro- 
mised, This enables a user to visually check whether a 
safe sterile transfer of fluid from one sterile location to 
another can be attempted. 

35 [0033] Suitable materials for fabricating the individual 
components of the valve include plastics material (for 
example polypropylene and other suitable sterilisable 
plastics), metals, ceramics and so on. For a multi-use 
valve, durable, resterilisable materials such as metals 

"o (for example stainless steel) will be particularly suitable. 
[0034] Accordingly, the invention provides a valve as 
described in the appended claims. 
[0035] The Invention will now be described more par- 
ticularly with reference to the accompanying drawings 

is which show, by way of example only, several embodi- 
ments of a valve according to the invention. In the draw- 
ings: 

Figure 1a is a side sectional view of a first embodi- 
so ment of a single use valve according to the invention; 

Figure 1b is a plan view of the first embodiment of 
the valve of Figure 1a; 

55 Figure 1c is a sectional view of the valve along the 
line A-A of Figure 1 b; 

Figure 1 d is a perspective view of the housing of the 
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valve of Figure 1a; 

Figure 1e is a perspective cross section view of the 
lower half of the housing of Figure 1 e; 

Figures 1f and 1g are respectively perspective and 
perspective cross-section views of a cover; 

Figures 1h and 1j are respectively perspective and 
perspective cross-section views of the piston of the 10 
first embodiment of the valve and Figure 1 j is a per- 
spective view of the piston rotated about its longitu- 
dinal axis by 90° compared to that of Figure 1 h and 
with a modified exit end; 

Figure 1k is a perspective view of the actuator of the 
first embodiment of the valve; 

Figures 2a and 2b are respectively enlarged side 
sectional and plan views of the actuation means of 20 
the valve of Figure 1b prior to actuation; 

Figures 2c and 2d are respectively enlarged side 
sectional and plan views of the actuation means of 
the valve of Figure 1 b after activation; ?s 

Figure 3a is a side sectional view of the seal portion 
of the valve of Figure 1 b prior to activation; 

Figure 3b is a sectional view along the line B-B of 30 
Figure 3a; 

Figure 3c is a sectional view along the line B-B of 
Figure 3a after activation; 

35 

Figure 3d is a side sectional view of the seal portion 
of the valve of Figure 3a after activation; 

Figure 4a is a side sectional view of a second em- 
bodiment of a single-use valve according to the in- 40 
vention; 

Figure 4b is a side sectional view of the valve along 
the line C-C of Figure 4a; 

45 

Figure 5a is a plan view of a third embodiment of a 
single-use valve according to the invention; 

Figure 5b is a side sectional view of the valve of 
Figure 5a along the line X-X; so 

Figure 6 is a side sectional view of a fourth embod- 
iment of a single-use valve according to the inven- 

Figure 7 is a side sectional view of the seal portion 
of the valve according to the invention prior to acti- 
vation; and Figure 7a is an enlarged view of the 



ringed portion of Figure 7; 

Figure 8 is a series of side sectional views of different 
sized washers and vessels openings; 

Figure 9 shows the steps in the assembly of the valve 

Figure 1 0a is a plan view of a fifth embodiment of a 
single use valve according to the invention; 

Figure 10b is a side sectional view of the valve of 
Figure 10a along the line V-V; 

Figure 1 0c is a sectional view of the valve along the 
line F-Fof Figure 10b; 

Figure 1 1 is a sectional view of a sixth embodiment 
of a single use valve according to the invention; 

Figure 12a is a plan view of a seventh embodiment 
of a valve according to the invention; 

Figure 12b is a side sectional view of the valve of 
Figure 12a along the lineT-T; 

Figure 12c is a sectional view of the valve along the 
line F-F of Figure 10b; and 

Figure 13 is a side sectional view of a eighth embod- 
iment of a valve according to the invention. 

[0036] Referring initially to Figures 1 a to 1 k and Figure 
9, there is shown a first embodiment of a single-use valve 
100 according to the invention in its closed state. Valve 
1 00 comprises a housing 2 having a bore for receiving a 
hollow piston 1. Valve 100 has an entry side generally 
designated 10 and an exit side generally designated 1 1. 
At the entry side, housing 2 is connectable to a vessel 4 
so that the fluid paths of the opening 4c in vessel 4 and 
fluid path 9 of the valve 1 00 are in register. Each of the 
housing 2 and vessel 4 have corresponding mating sur- 
faces 12, 13, which can be connected together in use in 
the manner described below. For this purpose, housing 
2 is conveniently formed with a sleeve region 2i having 
at one end an outwardly extending flange 21, the base 
of the flange 21 comprising the mating surface 12. At its 
other end, sleeve region 2i is provided with a collar 2p, 
the end face 2q of which includes notches 2f, 2h, 2d. The 
purposes of the collar 2p and notches 2f, 2h, 2d will be 
described below. At its exit side 1 1 , the piston 1 extends 
from the valve 1 00 and the external surface is couplable 
to a downstream process, tubing, piping, vessel or the 
like. 

[0037] Interconnecting piston 1 and housing 2 is an 
actuator 5 with locking mechanism 5a. Actuator 5 also 
comprises a handle 5b by means of which the valve 1 00 
may be moved between open and closed states. De- 
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pending from handle 5b Is a cam mechanism 5c for en- 
abling the piston to be displaced longitudinally relative to 
the housing 2 and actuator 5. The entry side of valve 1 00 
is covered with a sterilisable seal 2a. In this embodiment 
of the invention seal 2a is formed integrally and contin- 
ually with housing 2, 

[0038] A cover member 6 is provided about the cam 
mechanism 5c of the actuator 5. Seal 2a covers the 
mouth of the valve 1 00 at the entry side 1 0 and is formed 
continuously with the flange 21 . Seal 2a is also connected 
to piston 1 in the matter described below. A junction 2b 
between the flange 21 and seal 2a is formed on the in- 
terior surface of the seal 2a, the interior surface of the 
seal 2a being that surface facing the piston 1 . Junction 
2b comprises a weakened point or a fracture line, formed 
for example by providing a reduction in thickness of the 
housing 2 in the area 2c. When valve 100 is activated 
the seal 2a and flange portion 21 separate at junction 2b 
to provide a fluid passageway through the valve. 
[0039] The individual components of the valve are 
shown, disassembled from one another, in Figures 1 d to 
1k. 

[0040] The valve 100 is opened by releasing locking 
mechanism 5a and rotating handle 5b in a clockwise di- 
rection. Locking mechanism 5a comprises a release clip 
mechanismformed integrally with handle5b and includes 
a tongue 5j. Piston 1 has a radially projecting flange 1c 
with a recess 1d. When the valve is closed tongue 5j 
engages in recess 1d thereby preventing rotation of the 
handle 5b in either a clockwise or anti-clockwise direc- 
tion. To release the locking mechanism 5a, an external 
pressure such as a thumb force is applied to tongue 5j 
to depress it thereby disengaging the tongue 5j from re- 
cess 1 d. The actuator 5 is then free to rotate. 
[0041 ] Rotation of actuator 5 causes piston 1 to move 
in the direction of the arrow in Figure 1 a, which causes 
the seal 2a to rupture at the fracture line 2b since the 
piston 1 and seal 2a are interconnected in the manner 
described below. This effectively withdraws the piston 1 
plus seal 2a into the sleeve region 2i of housing 2 away 
from the flange 21 thus removing the seal 2a from its 
position blocking the entry side opening 10 of the valve 
and thereby enabling fluid to gain entry into valve 1 00 as 
shown in Figure 3d. 

[0042] Thus when valve 1 00 is opened and as shown 
more clearly in Figure 3d, fluid enters chamber 7 through 
the entry side opening 10 and passes through sleeve 
region 2i, into the hollow centre that is the fluid path 9 of 
piston 1 , 

[0043] A pair of O-rings 8 are positioned on the exterior 
surface of the piston 1 intermediate piston 1 and the 
sleeve region 2i of housing 2. The O-rings 8 seat in 
grooves 1j (see Figures 1h and 1i) and provide an effec- 
tive seal between piston 1 and housing 2 preventing any 
fluid passing. The O-rings 8 also provide resistance for 
the piston 1 as it moves, preventing piston 1 from moving 
too quickly and overshooting in either direction. 
[0044] Figure 1a shows a side section view of valve 



10 

100 coupled to an opening 4c of a separate vessel or 
pipe 4. Both the valve 100 and the opening 4c have 
matching grooves 2j and 4a respectively that encircle the 
circumferences of both coupling surfaces 1 2, 1 3, the cou- 

s pling surface 12 of valve 100 being that which includes 
the sterilisable external surface of the seal 2a. Washer 
3 is placed intermediate the coupling surfaces 12, 13 of 
the valve 1 00 and opening 4c to seal them together. The 
washer 3 is formed with a circular formation 3a on both 

10 of its planar surfaces. Formation 3a seats in the grooves 
2j and 4a respectively to locate the washer 3. The valve 
100, washer 3 and vessel 4 can be secured together 
using a suitable fixing means such as a triclover clamp 
mechanism (not shown). 

15 [0045] The means of interconnecting the piston 1 to 
the seal 2a will now be described with particular reference 
to Figure 1a, 1c, 1e, 1i, 1j, 3a, 3d and 9. Projecting up- 
wardly from the substantially planar inner face of the seal 
2a are a set of four spaced-apart fingers 2g, The free 

zo ends of the fingers 2g have a projection 2m facing radially 
outwards towards the sleeve region 2i of the housing 2, 
From the base section 1b of piston 1 depends a circular 
skirt 1f which is separated from the base section 1b by 
a pair of opposed spacers 1 g thereby providing a pair of 

2s fluid flow apertures 1i which constitute a fluid flow pas- 
sageway to the interior fluid path 9 of the piston 1 . 
[0046] On assembly of the valve 100, the fingers 2g 
are arranged toprojectintothe skirt Ifuntilthe projections 
2m snap over the edge of the skirt adjacent the base 1 b 

30 and against the Inner facing surfaces of the spacers 1g. 
The fingers 2g are resiliently outwardly biased so as to 
retain the projections 2m in engagement with the piston 
1 . As an extra measure to retain the connection between 
the seal 2a and the piston 1 , a plug 2e is provided to be 

35 received between the bases of the fingers 2m and to 
further bias them into the radially outward position in 
which the seal 2a is locked together with the piston 1. 
Thus, the seal 2a is permitted to move only on displace- 
ment of the piston 1 to which it is connected. 

40 [0047] The matching interiorsurfaces of sleeve portion 
2i of the housing 2 and exterior surfaces of the spacers 
1 g have complementary ribs 2k and recesses 1 e respec- 
tively to correctly guide and locate the piston 1 over the 
fingers 2g. 

4s [0048] It will be appreciated from the foregoing that on 
displacement of the piston 1 in the direction of the arrow 
in Figure 1a, the seal 2a which is locked to the piston 1 
will be torn along the weakened junction 2b until it sep- 
arates from the flange 21 and will be withdrawn into the 

so body of the valve 100 with the piston. Since the outer 
diameter of the skirt 1c is less than the outer diameter of 
the base 1b of the piston 1, fluid will flow about the ex- 
ternal surface of the skirt 1 f and through the apertures 1 i 
to the interior of the valve 100 and thence via the exit 

55 side 1 1 of the valve 1 00 to downstream processing. 
[0049] Figures 2a and 2c are enlarged side section 
views of the actuator 5 and locking mechanism 5a of 
valve 100 prior to and after activation respectively. The 
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actuator 5 Is connected to housing 2 by a snap-lock 
mechanism 5g which comprises a pair of resiliently in- 
wardly biased connectors 5k which snap over the collar 
2p of the housing 2. The actuator 5 and piston 1 are 
connected by means of a cam mechanism 5c, comprising 
a pair of opposing outwardly projecting pins 1a on piston 
1 which travel in a pair of shaped slots 5d on actuator 5. 
Each of the shaped slots 5d has a first section 5e which 
is substantially parallel to the longitudinal axis of the pis- 
ton and a curved cam section 5f with a first region sub- 
stantially perpendicular to the longitudinal axis of the pis- 
ton and a second region curving more sharply toward the 
handle 5b for lifting the piston within the housing. The 
shaped slots 5d are positioned diametrically opposite one 
another. 

[0050] On assembly, and as best illustrated in Figures 
1a, 1b, 1e, 1i, 1j, 1 k and 9, the piston 1 is inserted through 
a top opening 51 on the actuator5, the skirt 1f at the base 
1b of the piston leading, with the pins 1a fitting through 
recesses 5m on the opening. The pins 1a pass through 
the recesses 5m and engage in the first sections 5e of 
the profile slots 5d. The distance by which the piston 1 
can be inserted into the actuator 5 is determined by the 
length of the first section 5e. Once the pins 1a engage 
with the bottom of the first section 5e, the radially pro- 
jecting flange 1c of the piston 1 abuts the underside of 
handle 5b of actuator 5. The piston 1 and actuator 5 are 
then rotated relative to one another so that the tongue 5] 
of the locking mechanism 5a engages in the recess 1d 
on flange 1c, thereby preventing further rotation. This 
position comprised the state of the valve in which it is 
supplied closed and ready for use, herein referred to as 
the "ready state". 

[0051 ] In use and in order to open the valve 1 00, the 
locking mechanism 5a is released as described above 
by depressing the tongue 5j. Once the locking mecha- 
nism 5a is fully released, handle 5b can be rotated. The 
rotation of actuator 5 causes pins 1 a to move out of the 
locked position shown in Figures 1 a and 2a and into and 
along the curved cam section 5f. The transition from the 
closed, ready for use, state to the open, deployed, state 
will be described in more detail below. 
[0052] The curved cam section 5f has two regions. Of 
these, the first is substantially perpendicular to the lon- 
gitudinal axis of the piston 1 but has a gentle curve toward 
the handle 5b. Therefore, as the rotation of the handle 
5b proceeds, the pins 1a move along this perpendicular 
region causing the piston 1 to travel along its longitudinal 
axis, thereby causing the seal 2a connected to the op- 
posite end of the piston 1 to shear and break at junction 
2b. The gentle curve assists in the tearing away of the 
seal as the piston travels along its longitudinal axis, since 
it causes the piston to lift gently away from the flange 21 
of the sleeve portion 2i as rotation continues. In the next 
stage of opening the valve 100, the now broken-away 
seal 2a is moved away from the flange 21 by withdrawing 
it together with the piston 1 , This is achieved by continued 
rotation of the handle 5b which moves the pins 1a into 
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the following, more steeply curved path of the cam region 
of the curved cam section of. As the pins 1 a move along 
this part, the piston 1 travels along its longitudinal axis in 
a direction away from the flange portion 2j. At the end of 

5 the rotation of the handle, the seal 2a has moved away 
from its position blocking the entry side 1 0 and fluid com- 
munication between the vessel 4 and the valve 100 is 
achieved as described above. 
[0053] Figures 2b and 2d are plan views of the position 

10 of the actuator 5 before and after actuation of the valve 
1 00 respectively, that is to say, with the valve closed end 
open. 

[0054] As described above, the substantially perpen- 
dicular region of the curved cam section 5f is in fact not 

's perfectly straight, but is ideally formed with a gradual 
slope to assist breakage of the seal 2a. In one preferred 
arrangement, the initial rotation of the handle 5b from 0° 
to about 56° accomplishes breakage of the seal 2a, whilst 
the sharply sloping cam region is from about 56° to about 

20 80°. 

[0055] Referring now to Figures 1a, 1 d and 1k, the 
counter rotation of handle 5b is prevented by stop means 
comprising a pair of opposing resilient teeth 5i on the 
actuator 5 remote the handle 5b (only one tooth is visible 

25 in the drawings) and two sets of notches 2d, 2f and 2h 
on the upper surface 2q of the collar 2p of the housing 
2. On assembly of the valve 1 00, the piston and actuator 
5 are in a relatively locked position and rotation of the 
actuator 5 is prevented. The teeth 5i engage in this state 

30 with first notches 2f. There are markings 2n, 2r, 6b pro- 
vided on the outer surface of the cover 6 and housing 5 
(see Figures 1dand 1f) which are arranged so that when 
they are aligned, they indicate that the valve 100 is 
closed. Valve 100 is assembled and presented to the 

35 user in this ready, closed state, with each tooth 5i en- 
gaged in a notch 2f. When the valve is in this state, the 
tongue 5j of actuator 5 is engaged with recess 1 d of the 
piston and the piston pins 1 a are engaged at the base of 
first section 5e of the slots 5d. In this position, the valve 

■to is closed and the tips of the arrowheads 2n of housing 2 
and 6b of cover 6 face each other to indicate that the 
valve is closed. In the first stage of operating the valve, 
tongue 5j is depressed as described above to release it 
from recess 1d, thereby enabling handle 5b to rotate, 

is bringing teeth 5i out of notches 2f and into notches 2h. 
In this intermediate position the valve is still closed, since 
although pins 1a have displaced slightly into the first re- 
gion of the cam section 5f of the slots 5d, they have not 
moved sufficiently to begin to tear open seal 2a. Never- 

so theless, the arrow tips 2n and 6b will now have moved 
apart by a distance equal to the distance between the 
bases of notches 2f and 2h, and this gives an indication 
to the user that it should not be assumed that the seal is 
intact, but that it should be checked before continuing. 

55 Since the teeth 5i are engaged in notches 2h in the in- 
termediate state, the valve will remain in this state until 
the user turns the handle sufficiently forcefully to pull the 
teeth 5i out of notches 2h. The next step opens the valve. 
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It is effected by further rotating handle 5b to cause the 
teeth 5i to ride over and out of notches 2h and travel into 
notches 2d. When notches 2d are reached, the valve is 
fully open, since the pins 1 a have travelled to the end of 
cam section 5f, tearing open the seal and lifting is free 
of the open first end of the valve. 
[0056] The notches 2d, 2f and 2h have a sloped side 
that enables the teeth 5i to easily slide out of each notch, 
2d, 2f and 2h in one direction only. Movement in the re- 
verse direction is prevented as the tooth abuts the sheer 
face of the notch and cannot travel over it. 
[0057] Referring to Figures 1 h and 1 i, there are shown 
two possible variations of the exit side 1 1 , 1 1 0 of the 
piston 1 , In Figure 1 h, this end 1 1 is formed with external 
ribbing to enable it to be connected to another enclosure, 
be it vessel or line. In the Figure 1 i modification, the exit 
end 110 Is formed with a coupling flange 1 1 0f, 11 Og to 
enable it to be connected to a mating surface, for example 
to a surface of another vessel, This is an arrangement 
comparable to the coupling flange 2b of the housing 2. 
[0058] As best seen in Figures 1f and 1 g, the cover 6 
is formed as a sleeve sized to cover the exteriors of the 
housing and cam mechanism 5c of actuator 5. A pair of 
opposed open slots 6a are provided at the base of cover 
6. When the valve is assembled, these slots supply a 
clearance forthe connectors 5k which snap over the col- 
Iar2p of the housing. Theslots 6a also provide a sufficient 
flexibility to the cover so that finger pressure exerted on 
the base of the cover at the points which are 90 degrees 
displaced from the slots 6a enables the cover to flare 
sufficiently to assist its release from the housing, subject 
to the material of the valve being capable of sufficient 
deformation to allow this. Recess 6c on the upper end of 
the cover 6 provides a clearance for the tongue 5j to be 
depressed into when that tongue is released from the 
piston recess 1 d to allow the vaive to be opened. 
[0059] Figures 3a and 3b are side section views and 
plan views of the seal 2a of valve 100 before opening. 
Figure 3c and 3d are corresponding views after opening. 
The seal 2a is connected to the piston 1 using the snap- 
lock described above. This configuration enables the seal 
2a to withstand pressures which are a multiple of the 
normal pressure of a steam sterilising fluid load without 
rupturing seal 2a at the junction 2b. 
[0060] Figures 4a and 4b show a second embodiment 
of the valve 200 of the invention. Valve 200 operates as 
previously described in relation to the first embodiment. 
In this case valve 200 is coupled to an opening 40c of a 
separate vessel or pipe 40, The coupling surfaces 212, 
213 of both the valve 200 and the opening 40c have a 
projecting rim 20a and 40a respectively encircling the 
outer edge of the surfaces. Each surface also has a 
groove 2j and 4a respectively encircling the circumfer- 
ence of the surface intermediate the seal 2a and the pro- 
jecting rim. A washer 3 is placed between the two sur- 
faces to provide a seal between them and the washer 
has complementary ring formations 30a sized and 
shaped to fit within the grooves in the coupling surfaces. 
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[0061] Figures 5a and 5b are views of a third embod- 
iment of the valve 300 of the invention, which is a mod- 
ification of the second embodiment. Valve 300 is adapted 
to connect at its exit side to an opening on a pipe or vessel 

5 in similarfashion to the connection at the entry side, The 
exit side of the piston 1 1 0e includes aconnecting surface 
with a projecting rim 1 1 0g encircling its outer edge and 
a groove 1 1 0f to receive the washer in the same manner 
as described in relation to the entry side of the valve. 

w [0062] There is shown in Figure 6a fourth embodiment 
of a valve 400, which is a modification of the first vaive 
embodiment. Vaive 400 is modified to connect at its exit 
side to an opening on a pipe or vessel in a similarfashion 
to the third embodiment of the valve. 

15 [0063] Figure 7 is a side section view of a variant seal 
section of a valve prior to activation. Figure 7a is an en- 
larged view of the ringed portion of Figure 7. These fig- 
ures show a double mating seal edge 1 1 5 as an alterna- 
tive, effective seal between the piston 1 and the housing 

20 2. The double seal edges 115 are formed during the 
moulding process of the individual components of the 
valve. The seal edges 1 15 are formed as radial projec- 
tions encircling the external surface of the piston 1 . The 
seal edges 1 1 5 provide an effective seal when the piston 

25 1 is inserted into the housing 2. The projections also pro- 
vide resistance forthe piston 1 when it moves preventing 
overshooting and other associated problems. 
[0064] Figure 8 is a series of side sectional views of 
different openings 301 to 309 to which a valve according 

30 to the invention can be coupled. Also shown are different 
types and sizes of washers 301 a to 309a which can also 
be used to facilitate sealing between the valve and the 
openings 301 b to 309b. Many other shapes and config- 
urations of the valve, opening and washer are possible 

35 within the scope of the invention. 

[0065] Referring now to Figure 9, there are shown the 
steps taken in the assembly of the valve 1 00. The O-rings 
8 are placed in recesses provided on the external surface 
of the piston 1. The piston 1 is then inserted into the 

to actuator 5 (step 1 001). The piston 1 is rotated within the 
actuator 5 to allow the locking mechanism (not shown) 
engage with the recess in the projecting flange of the 
piston (step 1 002). Simultaneously the cover 6 is placed 
overthe housing 2 (step 1 003). The piston 1 and actuator 

"5 5 combination are inserted into the assembled housing 
2 / cover 6 (step 1 005), so that the housing 2 and actuator 

5 engage by means of the snap-lock mechanism and the 
seal (not shown) and piston 1 also connect by means of 
their snap-lock mechanism (step 1006). Once the indi- 

50 vidual components are connected to each other the cover 

6 is pushed up overthe housing 2 to coverthe cam mech- 
anism on the actuator 5 (step 1007). A plug insert 2e is 
inserted into the piston 100 from the exit side down to 
the entry side to engage between the fingers 2g (not 

ss shown) connecting the seal and the piston 1 (step 1008). 
The closed valve can then be bagged or packaged in 
some convenient way and sterilised. Optionally, other 
components useful in effecting a transfer may be pack- 
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aged with the valve. 
[0066] Figure 10a, 10b and 10c are a plan view, aside 
section view and a sectional view of a fifth embodiment 
ofasingleuse valve 500 according to the invention . Valve 
500 operates in the same manner as the previous em- 
bodiments of the valve, however the way in which the 
piston 1 is connected to the seal 2a is different. In this 
embodiment, the piston 1 and seal 2a are connected by 
means of a saw-tooth configuration 1 x. The saw tooth fit 
also enables the seal 2a withstand pressures which are 
a multiple of the normal pressure of a sterilising fluid load 
without rupturing seal 2a at the Junction 2b, 
[0067] Figure 1 1 is a side section view of a sixth em- 
bodiment of a single use valve 600. The actuator 5 has 
a locking mechanism 51 , which differ to that of the other 
embodiments of the vaive, Actuator5 is connected to the 
housing 2 by means of a snap-lock mechanism 6d. The 
piston 1 is connected to the actuator 5 by means of a 
screw thread mechanism 1 1 6, where the interior surface 
of the actuator 5 and the exterior surface of the piston 1 
are provided with mutually engageable screw threads. 
[0068] Actuator 5 is biased to rotate and the locking 
mechanism 51 comprises a locking pin 51 a that inserts 
into piston 1 through actuator 5 thereby preventing rota- 
tion of actuator 5 against the bias. When the locking pin 
51 a is withdrawn, actuator 5 is free to rotate under the 
bias and rotates a number of degrees which is an insuf- 
ficient distance to rupture the seal 2a but which is suffi- 
cient to prevent reinsertion of the locking pin 51a. Thus 
if there is no locking pin 51 a present, this provides a warn- 
ing to a user that the valve may be compromised. 
[0069] Once the pin is withdrawn, the actuator 5 is ro- 
tated furtherto rupture seal 2a. The seal 2a is connected 
to the piston 1 by means of the saw-tooth configuration 
1 x described above in connection with Figures 1 0a to 
10c. As the actuator 5 is rotated, the piston 1 moves 
further from the entry side of the valve 600 rupturing the 
seal 2a and enabling fluid to gain entry to the valve 600. 
The distance the seal 2a travels from the entry side of 
the valve 600 is determined by the degree of rotation of 
the actuator 5, 

[0070] A limiting mechanism for preventing the piston 
from travelling too far in either direction is also provided. 
The exterior surface of piston 1 has a detent 12 remote 
the entry point of the locking pin 51 a. Detent 12 comes 
into abutment with surface 14 when piston 1 travels to- 
wards the sealed entry side of valve 600 preventing fur- 
ther movement in that direction , Similarly detent 1 2 abuts 
surface 13 when piston 1 travels away from the sealed 
entry side of valve 600 preventing further movement in 
the direction away from the sealed entry side of valve 600. 
[0071] Referring now to Figures 12a, 12b and 12c, 
there is shown an embodiment of a multi-use valve 700 
according to the invention. The seal 21 a is provided as 
a replaceable attachment, Seal 21a Is secured to the 
valve as follows; seal 21 a attaches to piston 1 by means 
of a saw-tooth configuration 1x and a collar portion (not 
shown) is clipped in place using clip-on mechanism 21. 
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The collar portion is further secured in position when at- 
tached to opening 4. Seal 21a also acts as a washer 
between the valve 700 and opening 4. 
In use valve 700 operates in the same way as the single- 

s use valves 1 00 to 600 respectively. The actuator 5 and 
locking mechanism 5a are provided as a clip release 
mechanism as described for single-use valve 1 00. Once 
the locking mechanism is released, the actuator 5 is free 
to rotate. The piston 1 travels in a direction away from 

10 the sealed entry side of the valve 700 by means of pins 
30c and 30d which follow profiled slots (not shown) as 
for single-use valve 100. As piston 1 travels in a direction 
away from the sealed entry side of the valve 700, the 
seal 21a ruptures at fracture line 21 b and moves with the 

is piston 1 enabling fluid to gain entry to the valve 700. 
[0072] Figure 13 is a further embodiment of a multi- 
use valve 800 according to the invention connected to 
an opening 4, The actuator 5 and locking mechanism 52 
of valve 800 differ from that of valve 700 of Figure 12b. 

20 Actuator 5 is attached to piston 1 remote the sealed entry 
side of the valve 800 by means of a screw thread mech- 
anism. The inner surface of actuator 5 has a first screw 
thread, the exterior surface of piston 1 has a second 
screw thread and both screw threads are mutually en- 

ss gaging. The actuator 5 is also secured to housing 2 by 
means of securing fitting 15. Securing fitting 15 is at- 
tached to the actuator 5 and piston 1 remote the housing 
2 forcing the actuator 5 into contact with the housing 2 
at the surface remote the securing fitting 15. 

30 [0073] Looking mechanism 52 is provided as a locking 
pin 52b that inserts into piston 1 through handle of actu- 
ator 5. Locking pin 52b is removed completely to operate 
valve 800. When locking pin 52b is removed, actuator 5 
is free to rotate, 

35 [0074] As actuator 5 rotates piston 1 is forced to travel 
in a direction away from the sealed entry side of valve 
800. The seal 21 a travels with piston 1 causing seal 21a 
to rupture at fracture line 21b enabling fluid gain entry to 
the valve 800. 

40 [0075] The piston 1 , housing 2, actuator 5 and locking 
mechanism 5a of multi-use valves are generally manu- 
factured from a heavy duty durable material such as 
stainless steel. Alternative materials can also be used. 
Sealing O-rings 8 are used as the piston seal when the 

"5 piston 1 and housing 2 are formed from stainless steel. 
The seal 21 a of a multi-use valve can be made from any 
suitable material known to a person skilled in the art in- 
cluding plastics, foil and rubber or rubbery-type materials 
including flexible and inflexible materials. The seal 21a 

so is replaced when required by removing the old ruptured 
seal and inserting a new seal into position, snapping it 
securely in place in the saw-tooth configuration between 
the piston 1 and seal 21a. Any one seal 21 a may be 
used more than once in the multi-use valve, with appro- 

55 priate cleaning and resterillsation. However it is not rec- 
ommended to use a seal more than five times in order 
to maintain the integrity of the system. Alternatively the 
seal 21a can be replaced after each use once the seal 
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is broken. 

[0076] One example of how the valve of the invention 
may be used in practice will now be described. In this 
example, a first vessel is to be connected to a second 
vessel by means of a tubing. The tubing is provided with 
a valve according to the invention at each of its ends. 
The tubing with the valves attached at either end is placed 
in a bag and sterilised, for example by steam, gas, radi- 
ation or any other suitable means. In a first step, the bag 
is opened and one of the valves is removed, thereby ex- 
posing the external sealing surface of that valve to envi- 
ronmental contamination. This valve is coupled to the 
first vessel and the first vessel is then steam sterilised, 
thereby also resterilising the exposed face of the valve. 
This first vessel with attached tubing is next transferred 
to the site of the second vessel, There, the valve on the 
opposite end of the tubing is released from the bag and 
connected to the second vessel in like manner as de- 
scribed in relation to the first valve and first vessel. The 
second vessel and attached valve are then steam steri- 
lised. Now, both valves may be opened providing asterile 
fluid path between the first and second vessels. 
[0077] In operation of the valve of the invention, the 
valve is pre-sterilised, for example by gas, gamma ray 
or steam sterilisation, prior to use. At this stage, it is in 
its closed position. Once sterilised, the valve can be con- 
nected to any desired opening of a pipe or vessel. In 
connecting the valve to the opening the external surfaces 
of the valve including the exterior sealed entry side of the 
valve is exposed to the atmosphere thus sterility is com- 
promised. Once the valve is connected, the vessel or 
pipe to which it is attached is sterilised, enabling the ex- 
ternal connecting surface of the valve to be resterilised. 
Once the connecting surface of the valve has been res- 
terilised the valve can be opened when required. 
[0078] The valve or any of its parts may be fabricated 
from any suitable material including plastics materials 
(such as polypropylene and the like) and metals or ce- 
ramics. Plastics are particularly preferred for the single 
use valve. 

[0079] Whilst the valve has been specifically described 
with reference to a seal which is torn away from a sealing 
interface and withdrawn into the body of the valve, it will 
be appreciated that other arrangements will be possible 
within the scope of the Invention. For example, the piston 
may be arranged to drive the seal out of the valve to 
unblock the fluid passageway. Likewise, the piston may 
be arranged to rupture or break the seal by cutting it open- 
and bending the torn parts out of the fluid path. Many 
different forms of seal will be possible within the scope 
of the invention, including thin or thick membranes, foils, 
flexible and inflexible materials. 
[0080] It will be understood that the invention is not 
limited to specific details described herein which are giv- 
en by way of example only and that various modifications 
and alterations are possible without departing from the 
scope of the invention, as defined in the appended 
claims. 



1. A valve (100,200,300,400,500,600,700,800) com- 
prising a body having first and second open ends 
(1 0, 1 1 ) and a passageway (9) for fluid between the 
ends, the first end (10) including a coupling means 
(2, 21) for sealingly connecting the body (2) about 
an opening (4c) of an external device (4) and a seal 
(2a) blocking the open area of thefirst end (1 0) which 
in use is placeable in register with the opening of the 
external device, the valve further including a seal 
displacement means (1 ) movable within the body so 
as to interrupt the seal (2a) permitting fluid to pass 
along the passageway between the ends, the cou- 
pling means (21 ) and seal (2a) presenting an exter- 
nal sterilisable mating surface (1 2) for sealingly mat- 
ing with a mating surface (13) about the opening in 
the external device; 

the valve further comprising an actuation means (5) 
for moving the displacement means(1) between a 
ready state in which the seal (2a) is intact and the 
valve is closed and a deployed state in which the 
seal (2a) is broken and moved with the displacement 
means (1) away from the mating surface so that the 
valve is open, the actuation means (5) being en- 
gaged with the displacement means (1 ) and with the 
body (2) so that the displacement means (1 ) moves 
longitudinally relative to the body (2); 
the valve further comprising mutually engageable 
gripping means (2g, 1f) provided on the seal (2a) 
and on the displacement means (1); 
characterised in that 

the displacement means (1) is moveable by the ac- 
tuation means (5) within the body (2) of the valve in 
a direction from the first end (10) toward the second 
end (1 1) so that on movement of the displacement 
means (1), the gripped seal (2a) is broken free from 
the coupling means (21) and withdrawn into the in- 
terior of the body (2a). 

2. A valve as claimed in claim 1 , in which the seal is 
formed integrally with the coupling means (21 ) at the 
sterilisable external surface (12) and a junction (2b) 
is provided between the coupling means (21) and 
the seal the Junction comprising at least one weak- 
ened fracture line so that when the displacement 
means (1) moves within the body (2) it breaks the 
seal (2a) along at least a portion of the at least one 
fracture line. 

3. A valve as claimed in claim 2, in which the junction 
(2b) or fracture line comprises an area (2c) of re- 
duced thickness of the mating surface. 

4. A valve as claimed in claim 2 or claim 3, in which the 
fracture line (2b) is endless and encloses the seal 
(2a). 
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5. A valve as claimed in any of claims 2 to 4, in which 
the fracture line (2b) is in the shape of a circle and 
the seal (2a) is disc shaped, and when the displace- 
ment means (1 ) is moved, it causes the disc shaped 
seal (2a) to be displaced from its position blocking 5 
the opening (1 0) of the first end. 

6. A valve as claimed in any preceding claim, in which 
the displacement means comprises a hollow piston 

(1) which has an open end comprising the second 10 
open end (1 1 ) of the valve body, the piston compris- 
ing one or more apertures (1i) provided in a wall of 
the piston adjacent the seal (2a) so that fluid may 
pass between the interior of the piston and the first 
end (1 0) via the or each aperture (1 i). is 

7. A valve as claimed in claim 6, in which the coupling 
means (21) includes an upstanding cylindrical por- 
tion (2i) within which the piston (1 ) moves and sealing 
means (115) are provided between the piston (1) zo 
and the cylindrical portion (21). 

8. A valve as claimed in claim 7, in which the actuation 
means include a handle (5b) operable by a user and 

a collar portion (5c) connected to the cylindrical por- 2$ 
tion (21) of the coupling means (21 ) and to the piston 
(1) for effecting relative movement between the cy- 
lindrical portion (2i) and the piston (1) on operation 
of the handle (5b). 

9. A valve as claimed in any preceding claim, in which 
the actuation means (5) includes a safety lock means 
(5a, 5i) for preventing undesired movement of the 
piston. 

10. A valve as claimed in claim 9, in which the safety 
lock means (5a, 5i) comprises a tongue (5j) release- 
ably engageable with the piston for preventing move- 
ment from the ready state to the deployed state. 

1 1 . A valve as claimed in any preceding claim, including 
stop means (5i, 2f, 2h, 2d) for preventing the actua- 
tion means (5) from moving in a reverse direction 
which would return the valve from the deployed state 

to the ready state. « 

1 2. A valve as claimed in any of claims 1 3 to 1 8, including 
visible or tactile indication means (2n, 2r, 6b) for in- 
dicating to a user the position of the valve between 

its ready and deployed states. so 

1 3. A valve as claimed in any of claims 6 to 1 2, wherein 
the actuation means comprises an actuator (5) in- 
terconnecting the body (2) and the piston (1), the 
actuator (5) being rotatable about a longitudinal axis ss 
of said body (2) extending between the ends (10, 
11), the actuator (5) being connected to the piston 

(1 ) by means of a cam mechanism comprising a pair 



of shaped slots (5d) formed on the actuator (5) and 
a pair of opposing outwardly projecting pins (1 a) on 
the piston (1 ) which travel in said pair of shaped slots 
(5d) to enable longitudinal movement of the piston 
(1 ) relative to the body (2) and the actuator (5). 

1 4. A valve as claimed in Claim 1 3, wherein each of said 
shaped slots (5d) has curved cam section (5f) having 
a first region substantially perpendicular to the lon- 
gitudinal axis of the piston (1) and a second region 
curving more sharply than the first region towards 
the second end of the piston. 

15. A valve as claimed in any preceding claim, in which 
the gripping means include at least one finger ele- 
ment (2m, 2g) projecting into the valve interior from 
the inner surface of the seal (2a) and a receiver el- 
ement (1f) provided on the displacement means (1) 
for securely receiving and retaining the finger ele- 
ment. 

16. A valve as claimed in claim 14, wherein said first 
region contacts said pins from 0 to 56 degrees rota- 
tion of said actuator (5) and said second region con- 
tacts said pins from 56 to 80 degrees rotation of said 
actuator (5). 

17. A valve as claimed in claim 7, wherein said sealing 
means (1 15) includes first and second seal edges 
(115) formed as radial projections on said piston (1 ), 
wherein said first and second sealing means (115) 
are separated by a distance parallel to the longitu- 
dinal axis of said piston (1). 

1 8. A valve as claimed in claim 1 7, in which said distance 
separating said first and second seal edges is less 
than the distance the piston (1 ) moves from the ready 
state to the deployed state. 

19. A valve as claimed in claim 7, in which the interior 
surface of the cylindrical portion (2i) has ribs (2k), 
the ribs (2k) being engageable with recesses (1 e) in 
the exterior surface of the piston (1) on assembly of 
the valve to guide the piston (1) longitudinally. 



Patentanspruche 

1. Ein Ventil (100, 200, 300, 400, 500, 600, 700, 800), 
umfassend einen Korper mit ersten und zweiten of- 
fenen Enden (1 0, 1 1 ) und einem Durchgang (9) fur 
Fluid zwischen den Enden, wobei das erste Ende 
(1 0) ein Koppelmittel (2, 21 ) zum abdichtenden Ver- 
binden des Korpers (2) uber eine Offnung (4c) einer 
externen Vorrichtung (4) und eine Dichtung (2a), die 
den offenen Bereich des ersten Endes (1 0) blockiert, 
beinhaltet, welches im Gebrauch mit der Offnung der 
externen Vorrichtung in Register plaziert werden 
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kann, wobei das Ventil weiter ein innerhalb des K6r- 
pers bewegbares Dichtungsverlagerungsmittel (1) 
beinhaltet, urn die Dichtung (2a) zu unterbrechen, 
wodurch zugelassen wird, dass Fluid entlang dem 
Durchgang zwischen den Enden passiert, wobei das 
Koppelmittel (21 ) und die Dichtung (2a) eine externe 
sterilisierbare Beruhrungsfiache (12) zum abdich- 
tenden Aneinanderpassen mit einer Beruhrungsfia- 
che (13) uber der Offnung in der externen Vorrich- 
tung bieten ; 

wobei das Ventil weiter ein Betatigungsmittel (5) zum 
Bewegen des Verlagerungsmittels (1) zwischen ei- 
nem Bereitschaftsstand, worin die Dichtung (2a) in- 
takt ist und das Ventil geschlossen ist, und einem 
Einsatzstand, worin die Dichtung (2a) gebrochen 
und mit dem Verlagerungsmittel (1) von der Beruh- 
rungsfiache weg bewegt ist, umfasst, sodass das 
Ventil offen ist, wobei das Betatigungsmittel (5) an 
dem Verlagerungsmittel (1) und an dem Korper (2) 
in Eingriff ist, sodass das Verlagerungsmittel (1) sich 
relativ zu dem Kfirper (2) in Langsrichtung bewegt ; 
wobei das Ventil weiter Greifmittel (2g, 1f) umfasst, 
die miteinander in Eingriff gebracht werden kSnnen 
und an der Dichtung (2a) und an dem Verlagerungs- 
mittel (1) angebracht sind ; 
dadurch gekennzeichnet, dass 
das Verlagerungsmittel (1) mittels des Betatigungs- 
mittels (4) innerhalb des Korpers (2) des Ventils in 
einer Richtung von dem ersten Ende (1 0) hin zu dem 
zweiten Ende (11) bewegbarist, sodass, bei Bewe- 
gen des Verlagerungsmittels (1), die ergriffene Dich- 
tung (2a) von dem Koppelmittel (21) abgebrochen 
und in das Innere des Korpers (2a) eingezogen wird. 

2. Ein Ventil, wie in Anspruch 1 beansprucht, wobei die 
Dichtung einstuckig mit dem Koppelmittel (21) an 
dersterilisierbaren externen Flache (12) gebildet ist 
und eine Verbindungsstelle (2b) zwischen dem Kop- 
pelmittel (21) und der Dichtung vorgesehen ist, wo- 
bei die Verbindungsstelle wenigstens eine ge- 
schwachte Sollbruchlinie umfasst, sodass, wenn 
das Verlagerungsmittel (1) sich innerhalb des Kor- 
pers (2) bewegt, es die Dichtung (2a) entlang we- 
nigstens einesTeilsderwenigstenseinen Sollbruch- 
linie bricht. 

3. Ein Ventil, wie in Anspruch 2 beansprucht, wobei die 
Verbindungsstelle (2b) oder Sollbruchlinie ein Ge- 
biet (2c) mit verringerter Dicke der Beruhrungsfiache 
umfasst. 

4. Ein Ventil, wie in Anspruch 2 oder Anspruch 3 be- 
ansprucht, wobei die Sollbruchlinie (2b) endlos ist 
und die Dichtung (2a) umgibt. 

5. Ein Ventil, wie in einem der AnsprQche 2 bis 4 be- 
ansprucht, wobei die Sollbruchlinie (2b) in Form ei- 
nes Kreises ist und die Dichtung (2a) scheibenformig 
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ist, und, wenn das Verlagerungsmittel (1) bewegt 
wird, es veranlasst, dass die scheibenformige Dich- 
tung (2a) aus ihrerdie Offnung (1 0) des ersten Endes 
blockierenden Position herausbewegt wird. 

6. Ein Ventil, wie in einem vorhergehenden Anspruch 
beansprucht, wobei das Verlagerungsmittel einen 
hohlen Kolben (1 ) umfasst, der ein offenes Ende hat, 
welches das zweite offene Ende (1 1) des Ventilk6r- 

10 pers umfasst, 

wobei der Kolben eine oder mehrere Offnungen (1i) 
umfasst, die in einerWand des Kolbens benachbart 
zu der Dichtung (2a) angebracht sind, sodass Fluid 
zwischen dem Inneren des Kolbens und dem ersten 

's Ende (1 0) mittels der oder jeder Offnung (1 i) passie- 
ren kann. 

7. Ein Ventil, wie in Anspruch 6 beansprucht, wobei 
das Koppelmittel (21 ) einen aufrechten zylindrischen 

20 Teil (2i), worin sich der Kolben (1) bewegt, umfasst, 
und Dichtmittel (1 15) zwischen dem Kolben (1) und 

dem zylindrischen Teil (2i) angebracht sind. 

8. Ein Ventil, wie in Anspruch 7 beansprucht, wobei 
25 das Betatigungsmittel einen Handgriff (5b), der von 

einem Benutzerbedienbarist, und einen Ansatz, der 
mit dem zylindrischenTeil (2i) des Koppelmittels (21 ) 
und mit dem Kolben (l)verbunden ist, urn die relative 
Bewegung zwischen dem zylindrischen Teil (2i) und 
30 dem Kolben (1) bei Bedienung des Handgriffs (5b) 
zu bewirken, umfasst. 

9. Ein Ventil, wie in einem vorhergehenden Anspruch 
beansprucht, worin das Betatigungsmittel (5) ein Si- 

as cherungsmittel (5a, 5i) zur Verhinderung uner- 
wunschter Bewegung des Kolbens beinhaltet. 

10. Ein Ventil, wie in Anspruch 9 beansprucht, wobei 
das Sicherungsmittel (5a, 5i) eine Zunge (5j) um- 

40 fasst, die ISsbar an dem Kolben angreifen kann, urn 
das Bewegen vom Bereitschaftsstand zum Einsatz- 
stand zu verhindern. 

11. Ein Ventil, wie in einem vorhergehenden Anspruch 
is beansprucht, das Anschlagmittel (51, 2f, 2h, 2d) um- 
fasst, urn das Betatigungsmittel (4) daran zu hindern, 
sich in umgekehrte Richtung zu bewegen, was das 
Ventil vom Einsatzstand in den Bereitschaftsstand 
zuruckversetzen wurde. 

12. Ein Ventil, wie in einem der AnsprQche 13 bis 18 
beansprucht, das sichtbare oder fOhlbare Indikati- 
onsmittel (2n, 2r, 6b) beinhaltet, urn einem Benutzer 
die Position des Ventns zwischen seinem Bereit- 

55 schafts- und seinem Einsatzstand anzuzeigen. 

13. Ein Ventil, wie in einem der AnsprQche 6 bis 12 be- 
ansprucht, wobei das Betatigungsmittel ein Betati- 
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gungselement (5) umfasst, das den Korper (2) und 
den Kolben (1) miteinanderverbindet, wobeidas Be- 
tatigungselement (5) um eine Langsachse besagten 
Korpers (2), der sich zwischen den Enden (10,11) 
erstreckt, rotierbar ist, wobei das Betatigungsele- 5 
ment (5) mittels eines Nockenmechanismus mit dem 
Kolben (1 ) verbunden ist, welcher Nockenmechanis- 
mus ein an dem Betatigungselement (5) ausgebil- 
detes PaargeformterSchlitze (5d) und ein Paarein- 
ander gegenuberliegender, nach auBen vorragen- 10 
der Stifte (1a) an dem Kolben (1) umfasst, die in be- 
sagtem Paar geformter Schlitze (5d) verfahren, um 
eine Langsbewegung des Koibens (1 ) relativzu dem 
Korper (2) und dem Betatigungselement (5) zu er- 
moglichen. »s 

14. Ein Ventii, wie in Anspruch 13 beansprucht, wobei 
jeder der besagten get ormten Sch litze (5d) einen ge- 
krummten Nockenabschnitt (5f) hat, mit einem er- 
sten Bereich im Wesentlichen senkrecht zur Langs- 20 
achse des Koibens (1), und einem zweiten Bereich, 
der sich scharfer als der erste Bereich zum zweiten 
Ende des Koibens hin krQmmt. 

15. Ein Ventii, wie in einem vorhergehenden Anspruch ?s 
beansprucht, wobei die Greifmittel wenigstens ein 
von der Innenflache der Dichtung (2a) in das Venti- 
llnnere ragendes Rngerelement (2m, 2g) und ein an 
dem Verlagerungsmittel (1) angebrachtes Aufnah- 
meelement(1)zumsicheren Aufnehmen und Ruck- 30 
halten des Fingerelements beinhalten. 

16. Ein Ventii, wie in Anspruch 14 beansprucht, wobei 
besagter erster Bereich mit besagten Stiften von 0 
bis56Grad Rotation besagten Betatigungselements 35 
(5) in Kontakt kommt und besagter zweiter Bereich 

mit besagten Stiften von 56 bis 80 Grad Rotation 
besagten Betatigungselements (5) in Kontakt 
kommt. 

17. Ein Ventii, wie in Anspruch 7 beansprucht, wobei 
besagtes Dichtungsmittel (115) erste und zweite 
Dichtungskanten (115) beinhaltet, die als radiale 
Vorsprunge an besagtem Kolben (1) ausgebildet 
sind, 45 
wobei besagte erste und zweite Dichtungsmittel 

(1 15) durch einen Abstand parallel zur Langsachse 
besagten Koibens (1) getrennt werden. 

18. Ein Ventii, wie in Anspruch 17 beansprucht, wobei so 
besagter Abstand, der besagte erste und zweite 
Dichtungskanten trennt, kleinerist als der Abstand, 

um den der Kolben (1) sich von dem Bereitschafts- 
stand zu dem Einsatzstand bewegt. 

1 9. Ein Ventii, wie in Anspruch 7 beansprucht, wobei die 
Innenflache des zylindrischen Teils (2i) Rippen (2k) 
aufweist, wobei die Rippen (2k) beimZusammenbau 
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des Ventils mit Aussparungen (1e) In der AuBenfla- 
che des Koibens (1 ) in Eingriff gebracht werden kon- 
nen, um den Kolben in Langsrichtung zu fCihren. 



Revendications 

1 . Valve (1 00, 200, 300, 400, 500, 600, 700, BOO) com- 
prenant un corps possedant une premiere et une 
deuxieme extremite ouverte (1 0, 1 1 ) et un passage 
(9) pourfluide entre les exWmites, la premiere ex- 
tremite (1 0) englobant un moyen d'accouplement (2, 
21 ) pour le raccordement en etancheite du corps (2) 
autour d'une ouverture (4c) d'un dispositif externe 
(4) et un joint d'etancheite (2a) bloquant la zone 
ouverte de la premiere extremite (10) qui, en etat 
d'activite, peut venir se placer en coincidence avec 
I'ouverture du dispositif externe, la valve englobant 
en outre un moyen de deplacement de joint d'etan- 
cheite mobile au sein du corps de facon a supprimer 
le joint etancheite (2a) en permettant a un fluide de 
passer le long du passage entre les extremites, le 
moyen d'accouplement (21) et le joint d'etancheite 
(2a) presentant une surface d'ajustement sterilisable 
externe (12) a des fins d'ajustement dans des con- 
ditions d'etancheite avec une surface d'ajustement 
(1 3) autour de I'ouverture dans le dispositif externe ; 
la valve comprenant en outre un moyen d'actionne- 
ment (5) pourfaire passer le moyen de deplacement 
(1) d'un etat pret dans lequel le joint d'etancheite 
(2a) est intact et la valve estfermee a un etat deploye 
dans lequel le joint d'etancheite (2a) est rompu et a 
ete mis, avec le moyen de deplacement (1 ), a I'ecart 
de la surface d'ajustement, de telle sorte que la valve 
est ouverte, le moyen d'actionnement (5) entrant en 
contact avec le moyen de deplacement (1) et avec 
le corps (2) de telle sorte que le moyen de deplace- 
ment (1) se deplace en direction longitudinale par 
rapport au corps (2) ; 

la valve comprenant en outre des moyens de serrage 
(2g, 1 f) aptes a entrer en contact reciproque, prevus 
sur le joint d'etancheite (2a) et sur le moyen de de- 
placement (1) ; 
caracterise en ce que 

le moyen de deplacement (1 ) est a meme de se de- 
placer via le moyen d'actionnement (5) au sein du 
corps (2) de la valve dans une direction allant de la 
premiere extremite (1 0) a la deuxieme extremite (11) 
de telle sorte que, lors du mouvement du moyen de 
deplacement (1), le joint d'etancheite saisi (2a) est 
libere du moyen d'accouplement (21) par rupture et 
effectue un retrait a I'interieur du corps (2). 

2. Valve selon la revendication 1 , dans laquelle le joint 
d'etancheite fait parte integrante du moyen d'accou- 
plement (21) a la surface externe sterilisable (12), 
une jonction (2) etant pr6vue entre le moyen d'ac- 
couplement (21) et le joint d'etancheite, la jonction 
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comprenant au moins une llgne de fracture affaiblie 
de telle sorte que, lorsque le moyen de deplacement 
(1) se deplace au sein du corps (2), il rompt le joint 
d'etancheite (2a) le long d'au moins une portion de 
ladite au moins une ligne de fracture, 

3. Valve selon la revendication 2, dans laquelle la jonc- 
tion (2b) ou la ligne de fracture comprend une zone 
(2c) d'epaisseur reduite de la surface d'ajustement. 

4. Valve selon la revendication 2 ou 3, dans laquelle la 
ligne de fracture (2b) est une ligne sans fin et entoure 
le Joint d'etancheite (2a). 

5. Valve selon Tune quelconque des revendications 2 
a 4, dans laquelle la ligne de fracture (2b) se presente 
sous la forme d'un cercle et le joint d'etancheite (2a) 
possede la configuration d'un disque et, lorsque le 
moyen de deplacement (1) est mis en mouvement, 
il provoque le deplacement du joint d'etancheite (2a) 
en forme de disque a partir de sa position de blocage 
de I'ouverture (10) de la premiere extremite. 

6. Valve selon I'une quelconque des revendications 
precedentes, dans laquelle le moyen de deplace- 
mentcomprend un piston creux (1 ) qui possede une 
extremite ouverte (1 1 ) comprenant la deuxieme ex- 
tremite ouverte du corps de valve, le piston compre- 
nant un ou plusieurs orifices (1 i) prevus dans la paroi 
du piston en position adjacente au joint d'etancheite 
(2a), de telle sorte qu'un fluide peut passer entre 
I'interieur du piston et la premiere extremite (1 0) via 
I'orifice ou via chaque orifice (1 i). 

7. Valve selon la revendication 6, dans laquelle le 
moyen d'accouplement (21 ) englobe une portion cy- 
lindrique dressee (21) au sein de laquelle se deplace 
le piston (1), des moyens d'etancheite (115) etant 
prevus entre le piston (1 ) et la portion cylindrique 2i). 

8. Valve selon la revendication 7, dans laquelle le 
moyen d'actionnement englobe une poignee (5b) qui 
peut etre actionnee par un utilisateuret une portion 
en forme de bague (5c) reliee a la portion cylindrique 
(2i) du moyen d'accouplement (21) et au piston (1) 
pour mettre en oeuvre un mouvement relatif entre la 
portion cylindrique (2i) et le piston (1) lorsqu'on ac- 
tionne la poignee (5b), 

9. Valve selon I'une quelconque des revendications 
precedentes, dans laquelle le moyen d'actionne- 
ment (5) englobe un moyen de verrouillage de se- 
curity (5a, 5i) pour empecher un mouvement non 
desire du piston. 

10. Valve selon la revendication 9, dans laquelle le 
moyen de verrouillage de securite (5a, 5i) comprend 
une languette (5j) apte a entrer en contact amovible 



avec le piston pour empecher le mouvement de I'etat 
pret a I'etat deploye. 

11. Valve selon I'une quelconque des revendications 
5 precedentes, englobant des moyens d'arret (5i, 2f, 
2h, 2d) pour empecher le moyen d'actionnement (5) 
de se deplacer dans la direction opposee qui ren- 
verrait la valve de I'etat deploye a I'etat pret. 

f 12. Valve selon I'une quelconque des revendications 13 
a 18, englobant des moyens de repere visibles ou 
tactiles (2n, 2r, 6b) pour fournir une indication a un 
utilisateur quant a la position de la valve entre I'etat 
pret et I'etat deploye. 

13. Valve selon I'une quelconque des revendications 6 
k 12, dans laquelle le moyen d'actionnement com- 
prend un actionneur (5) reliant I'un a fautre le corps 
(2) et le piston (1), I'actionneur (5) etant a meme 

20 d'effectuer des rotations autour de I'axe longitudinal 
dudit corps (2) s'etendant entre les extremites (10, 
1 1 ), I'actionneur (5) etant relie au piston (1 ) ou moyen 
d'un ntecanisme a came comprenant une paire de 
fentes configurees (5d) formees sur I'actionneur (5) 

25 et une palre d'ergots opposes faisantsaillie vers I'ex- 
terieur (1a) sur le piston (1), qui se deplacent dans 
ladite paire de fentes configurees (5d) pour permet- 
tre au piston (1) d'effectuer un mouvement longitu- 
dinal par rapport au corps (2) et par rapport a I'ac- 

so tionneur (5). 

14. Valve selon la revendication 13, dans laquelle cha- 
cune desdites fentes configurees (5d) possede une 
section en forme de came courbe (5f) possedant une 

as premiere zone essentiellement perpendiculaire a 
I'axe longitudinal du piston (1) et une deuxieme zone 
dont la courbure est plus prononcee que celle de la 
premiere zone, en direction de la deuxieme extremi- 
te du piston. 

15. Valve selon I'une quelconque des revendications 
precedentes, dans laquelle les moyens de serrage 
englobent au moins un element en forme de doigt 
(2m, 2g) faisant saillie a I'interieur de la valve depuis 

45 la surface interne du joint d'etancheite (2a) et un ele- 
ment de reception (1f) prevu sur le moyen de depla- 
cement (1) pour recevoir et retenirfermement I'ele- 
ment en forme de doigt. 

so 16. Valve selon la revendication 14, dans laquelle ladite 
premiere zone entre en contact avec lesdits ergots 
lors d'une rotation de 0 a 56 degres dudit actionneur 
(5) et ladite deuxieme zone entre en contact avec 
lesdits ergots lors d'une rotation de 56 a 80 degres 

55 dudit actionneur (5). 

17. Valve selon la revendication 7, dans laquelle ledit 
moyen d'etancheite (115) englobe un premier etun 
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deuxieme bord (115) realises sous la forme de 
saillies radiales sur ledit piston (1), ledit premier et 
ledit deuxieme moyen d'etancheite (115) etant se- 
pares sur une distance parallele a I'axe longitudinal 
dudit piston (1). 5 

18. Valve selon la revendication 17, dans laquelle ladite 

distance separant ledit premier et ledit deuxieme 
bord du joint d'etancheite est inferieure a la distance 
dedeplacementdu piston (1) entrel'etatpretetl'etat 10 
deploye. 

19, Valve selon la revendication 7, dans laquelle la sur- 
face interne de la portion cylindrique (2i) possede 
des nervures (2k), les nervures (2k) etant a meme ?s 
de venir s'inserer dans des evidements (1e) sur la 
surface externe du piston (1) lors du montage de la 
valve afin de guider le piston (1) en direction longi- 
tudinale. 
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FIGURE 7 
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FIGURE 11 
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FIGURE 13 
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